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AsTRACT: We describe the advertisement calls of Dendropsophus branneri, Phyllodytes melanomystax, and Scinax agilis, and
present new information on the advertisement call of Scinax auratus. We also describe the territorial call of P. melanomystax. We
provide the power spectrums, audiospectrograms, and waveforms of all calls. Vocalizations were recorded in the Municipalities of
Camagari, Elisio Medrado, Feira de Santana, and Mata de Sao Jodo, State of Bahia, Brazil. Based on the advertisement call char-
acteristics of these species, we discuss some aspects related to their taxonomy.
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INTRODUCTION

Advertisement calls in anurans (sensu Wells,
1977) are conspicuous and used in species-specific
acoustic communication (Duellman and Trueb, 1994;
Gerhardt, 1994). Males announce their location and
reproductive status to females and also to other males
through the advertisement call (Duellman and Trueb,
1994; Gerhardt and Huber, 2002). Due to its specific-
ity, the anuran advertisement call has been used as
a diagnostic character for clarifying the taxonomy
among closely related species (e.g. Heyer ef al., 1990;
Sullivan and Malmos, 1994; Pombal et al., 1995; Sul-
livan et al., 1996; Abrunhosa et al., 2005; Napoli and
Cruz, 2005; Silva-Filho and Junca, 2006).

Hylidae is a large frog family of American, Aus-
tralopapuan, and temperate Eurasian treefrogs of
approximately 814 known species (Faivovich et al.,
2005; Frost, 2006; Frost et al., 2006). Recently, the
sub-family Hylinae was reviewed (Faivovich et al.,
2005), and many species previously allocated in the
genus Hyla received new generic status. The study of
Faivovich et al. (2005) provides a general framework
for the study of relationships of sub-families, genera
and major species groups of Hylidae. This new clas-
sification was followed by subsequent authors (e.g.,
Frost et al., 2006). However, the relationships within
smaller taxonomic units of many hylid genera are not
well-delimited and vocalizations (mainly advertise-
ment calls) can be used to resolve the relationships
among species (e.g., Abrunhosa et al., 2005; Napoli
and Cruz, 2005; Silva-Filho and Junca, 2006).

Our investigation focused on the advertisement
calls of four species of Neotropical hylids: Dendrop-
sophus branneri (Cochran, 1948), Phyllodytes mela-
nomystax Caramaschi, Silva and Britto-Pereira, 1999,
Scinax agilis (Cruz and Peixoto, 1983), and S. aura-
tus (Wied-Neuwied, 1821), and the contribution of
call data to the understanding of the taxonomy of the
involved species. In addition, we also decribe a ter-
ritorial call of P. melanomystax.

MATERIAL AND METHODS

Anuran vocalizations were recorded during field-
work developed in Arembepe, Municipality of Ca-
magcari (12°41°517S; 38°19°27”W), Serra Sdo José,
Municipality of Feira de Santana (12°16°00”S;
38°58°00”W), Serra da Jiboia, Municipality of
Elisio Medrado (12°56°47”S; 39°31°18”W), and
Reserva Sapiranga, Municipality of Mata de Sido
Joao (12°31°49”S; 38°17°57°W), State of Bahia,
Brazil. Calls were obtained with a Sony WM-D6
Digital Audio Tape (DAT) recorder coupled to a
Sony ECM-MS907 Electret Condenser Micro-
phone. We analyzed advertisement calls in a Macin-
tosh Computer using Canary 1.2.4 software (Charif
et al., 1995). Calls were digitized at a sample rate of
44.1 Hz, sample size of 16 bits. Voucher specimens
were deposited in the Museu de Zoologia of Univer-
sidade Estadual de Feira de Santana (MZUEFS) and
the advertisement calls were deposited in the collec-
tion of sound recordings of Universidade Estadual
de Feira de Santana (SUEFS). Call classification
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and call components terminology follow Duellman
and Trueb (1994). We measured the temporal pa-
rameters directly from the waveform. To determine
the dominant frequency we used the audiospectro-
gram and spectrum analysis of Canary 1.2.4, with
filter band-width of 174.85 Hz, frame length of 1024
points, grid resolution time of 1.451 ms, 93.75%
overlap, grid resolution frequency of 43.07 Hz, FFT
size with 1024 points, window function hamming,
amplitude logarithmic, and clipping level of -80 dB.
We evaluated the call amplitude modulation from vi-
sual inspection of expanded waveform displays and
determined the frequency modulation using both ex-
panded audiospectrogram displays and power spec-
trum analysis displays.

REsuLrs
Dendropsophus branneri (Cochran, 1948)

We recorded two individuals at Serra Sdo José,
Municipality of Feira de Santana (MZUEFS 1751/
SUEFS 10.4; unvouchered specimen/SUEFS 10.2),
calling on emergent vegetation at 60 cm from water
surface, and six individuals from Reserva Sapiranga,
Municipality of Mata de Sdo Jodo (MZUEFS 577/
SUEFS 2.11; MZUEFS 578/SUEFS 2.14; MZUEFS
579/SUEFS 2,16; MZUEFS 580/SUEFS 2.9; MZU-
EFS 581/SUEFS 2.8; MZUEFS 582/SUEFS 2.10),
calling on the marginal vegetation of streams and
ponds at approximately 50 cm from water surface.

The advertisement call is simple (Fig. 1A, B)
and formed by a single note with three to five puls-
es (x=4; SD=1.0; N=180 notes) (Fig. 1A, B).
Call duration ranged from 0.01 to 0.04 s (x =0.03;
SD =0.002; N =180 calls) and call interval ranged
from 0.18 t0 0.97 s (x = 0.37; SD =0.21; N = 173 in-
tervals). In five occasions, the call interval reached
2.25s (x=1.33; SD=0.53). Dominant frequency
ranged from 5.90 to 6.64 kHz (x = 6.35; SD =0.15;
N =180 notes) (Fig. 1C). The last pulse presented
little descendant amplitude modulation (Fig. 1B).

Phyllodytes melanomystax Caramaschi,
Silva and Britto-Pereira, 1999

We recorded two individuals at Reserva Sapir-
anga, Municipality of Mata de S@o Jodo (MZUEFS
588/SUEFS 2.1, MZUEFS 603/SUEFS 9.8) and one
individual at Serra da Jibdia, Municipality of Elisio
Medrado (MZUEFS 583/SUEFS 2.12), all calling in
the axils of bromeliads. The specimen MZUEFS 588

was recorded with other adult and a younger on the
other side of the same bromeliad.

The advertisement call (Fig. 2A, B, F, G, H) is
a single harmonic note, generally with three visible
harmonics in the sonogram (Fig. 2F). Mean duration
was 0.07 s (SD = 0.04, N = 51 notes). Dominant fre-
quency oscillated between the fundamental frequency
(x=1.39 kHz; SD = 0.05; N = 36 calls) and the sec-
ond harmonic (x = 3.11 kHz; SD = 0.25; N = 31 calls)
(Fig. 2H). Because of the narrow band filter analyses,
figure 2F shows artifacts in the beginning and in the
end of the call (see Vielliard, 1993). Intercall interval
ranged from 11.18 to 54.29 s (x = 28.81; SD = 12.48;
N =47 intervals).

The territorial call (Fig. 2A, B, C, D, E), consists
of an initial multipulsed note, containing 26 to 28
pulses (Fig. 2C, D), always followed by the advertise-
ment calls. The duration ranged from 0.19 to 0.26 s.
Dominant frequency ranged from 3.40 to 3.76 kHz
(x=3.49;SD =0.12; N = 2 calls) (Fig. 2E). We heard
specimens of P. melanomystax emitting the two calls
in both localities; however, we were able to record
only two calls from a single specimen from Reserva
Sapiranga (MZUEFS 588/SUEFS 2.1).
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FiGure 1: Advertisement call of Dendropsophus branneri, record-
ed on 29 January, 2004. Air temperature 24°C and water tem-
perature 26°C: (A) audiospectrogram; (B) waveform; (C) power
spectrum.
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FIGURE 2: Advertisement call of Pyllodytes melanomystax, recorded on 21 July, 2001, showing the advertisement and territorial calls. Air
temperature 23°C and water temperature 23°C: (A) audiospectrogram, (B) waveform. Detail of territorial call: (C) audiospectrogram,

(D) waveform; (E) power spectrum. Detail of advertisement call: (F) audiospectrogram, (G) waveform; (H) power spectrum.
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FIGURE 3: Advertisement call of Scinax agilis, recorded on 21 July, 2001, showing notes types “a” and “b”. Air temperature 23°C and water
temperature 23°C: (A) audiospectrogram; (B) waveform. Detail of note “a”:

Detail of note “b”: (F) audiospectrogram, (G) waveform; (H) power spectrum.

(C) audiospectrogram, (D) waveform; (E) power spectrum.



Nunes, 1. et al. 93

Scinax agilis (Cruz and Peixoto, 1983)

We recorded two individuals calling from a bush,
1 m above the ground, on a wetland at Arembepe,
Municipality of Camacari (unvouchered specimens/
SUEFS 11.10, 1.11).

The advertisement call (Fig. 3A, B) is a combi-
nation of two different notes, here called notes “a”
(Fig. 3C, D, E) and “b” (Fig. 3F, G, H). Notes “a” and
“b” are always emitted in sequence: a single initial
note “a” is followed by 13 to 29 notes “b” (x = 23.27,
SD =5.87, N=12 calls). Note “a” is multipulsed,
formed by 74 to 96 pulses (x =85.67; SD =5.07,
N =12 notes) (Fig. 3C, D). Its duration ranged from
0.38 to 0.40s (x=0.39; SD=0.76; N =12 notes),
pulse duration was shorter than 1.0 ms and the in-
terval between pulses ranged from 1.06 to 20.31 ms
(x=3.67; SD =2.20; N = 348). Pulses may also ap-
pear aggregated at the end of note “a” (Fig. 3C, D).
Dominant frequency of note “a” ranged from 7.45
to 7.92kHz (x=7.66; SD=0.18; N =12 notes)
(Fig. 3E). Each note “b” is also a multipulsed note,
with five to 11 pulses (x =7.15; SD=1.22; N = 104
notes) (Fig.3F). Note “b” duration ranged from
10.6 to 32.0 ms (x =25.1; SD = 5.3; N = 104 notes),
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FiGure 4: Advertisement call of Scinax auratus, recorded on 13
November, 2003. Air temperature 24°C and water temperature
27°C: (A) audiospectrogram; (B) waveform; (C) power spec-
trum.

and the interval between notes ranged from 62.4 to
133.5ms (x=280.1; SD=14.5; N=94 intervals).
Pulse duration was shorter than 1.0 ms and the in-
terval between pulses ranged from 1.01 to 23.79 ms
(x=15.51; SD=6.70; N =140 intervals). Dominant
frequency of note “b” ranged from 5.60 to 7.88 kHz
(x=7.02; SD =0.48; N = 104 notes) (Fig. 3H). The
interval between note “a” and the following note “b”
ranged from 58.22 to 76.44 ms (x = 67.07; SD = 9.22;
N = 12 intervals).

Scinax auratus (Wied-Neuwied, 1821)

We recorded one individual from Serra Sio José,
Municipality of Feira de Santana (unvouchered speci-
men/SUEFS 7.9), calling from a bush 20 cm from the
water surface, and two individuals from Reserva Sa-
piranga, Municipality of Mata de Sao Jodo (unvouch-
ered specimen/SUEFS 1.132; MZUEFS 1259/SUEFS
13.13), calling from a bush 0.20 and 120 cm above
the ground, respectively, near temporary ponds.

The advertisement call is simple and comprised of
nine notes (Fig. 4A, B, C). The call duration ranges
from 0.15t00.22 s (x = 0.19; SD = 0.04; N = 45 calls)
(Fig. 4B), being emitted in short intervals of 0.91 to
1.69 s (x=1.15; SD = 0.29; N = 14 intervals) or lon-
ger intervals of 2.55 to 3.98 s (x =3.34; SD =0.73;
N =5 intervals). The first note was shorter than the
others (Fig. 4B), with the first note duration rang-
ing from 9.03 to 11.81 ms (x=10.28; SD =0.89;
N =20 notes) and the notes 2 to 8 duration rang-
ing from 11.34 to 16.90 ms (x = 14.10; SD = 1.00;
N = 140 notes). The last note was longer than the
others (Fig. 4B), with duration ranging from 18.98
to 26.62 ms (x=21.67; SD=2.38; N =20 notes).
The call has harmonic structure, ranging from five
to six harmonics (x = 5.85; SD = 0.37; N = 45 calls)
(Fig. 4A). The dominant frequency ranges from 4.00
to 4.35 kHz (x =4.19; SD =0.05; N =45 calls), on
the third visible harmonic (Fig. 4A, C). The call does
not have amplitude modulation (Fig. 4A) or frequen-
cy modulation (Fig. 4B).

Discussion

Dendropsophus branneri belongs to the D. micro-
cephalus group, a monophyletic group containing 33
species with unresolved phylogenetic relationships
(Faivovich et al., 2005). The advertisement call of
D. branneri differs from the known vocalizations of
other species in the D. microcephalus group (sensu
Faivovich et al., 2005): D. cruzi (Cochran, 1948) (see



94 Advertisemment Calls of Four Hylid Frogs

Pombal and Bastos, 1998), D. decipiens (Lutz, 1925)
(see Abrunhosa et al., 2001), D. meridianus (Lutz,
1954) (see Pombal and Bastos, 1998), D. microcepha-
lus (Cope, 1886) (see Duellman and Fouquette, 1968),
D. nanus (Boulenger, 1889) (see Bastos et al., 2003),
and D. werneri (Cochran, 1952) (see Lingnau et al.,
2004). The call duration of D. branneri (x =0.37 s)
is longer than in D. cruzi (x =0.007 s), D. meridia-
nus (x=0.0165s), and D. nanus (x=0.031s), and
shorter than in D. decipiens (x =1.10 s) and D. wer-
neri (x =0.52's). The number of notes in D. bran-
neri (N =1 note) is smaller than for D. microceph-
alus (N =2 notes), D. werneri (x = 4.06 notes), and
D. decipiens (x=7.31 notes). The dominant fre-
quency in D. branneri (x = 6.15 kHz) is higher than
in D. decipiens (4.77-5.33 kHz), D. microcephalus
(x =5.64 kHz), and D. nanus (x =4.18 kHz), but is
lower than in D. werneri (x = 6.75 kHz). According
to Lutz (1973), D. branneri is the closest species to
D. decipiens (as mentioned by Bokermann, 1963)
and that these two species may be synonymized when
the gaps in distribution were filled. The results of the
present study corroborates the hypothesis of full spe-
cies status of D. branneri (see Bastos and Pombal,
1996). However, D. branneri is unassigned to any
group (Faivovich et al., 2005; Frost et al., 2006) and
seems to be a complex of species, pending taxonomic
review.

There are few advertisement calls described for
the species of the genus Phyllodytes. Only P. kautskyi
Peixoto and Cruz, 1988 and P. luteolus (Wied-Neu-
wied, 1824) have calls described by Simon and Gas-
parini (2003) and Weygoldt (1981), respectively.
The call duration in P. melanomystax (x =0.07 s) is
shorter than in P. kautskyi (x = 3.55 s) and P. luteolus
(x=5.00s). Phyllodytes melanomystax presents the
same number of notes (N = 1 note) as in P. kautskyi
(N =1 note) and less notes than P. [uteolus (N = 7-20
notes). The dominant frequency in P melano-
mystax (x =1.39 or 3.11 kHz) can be higher than in
P kautskyi (0.87-1.81 kHz) and lower than in P. [ute-
olus (x = 3.00 kHz). The advertisement calls of Phyi-
lodytes melanomystax and P. luteolus did not show
frequency modulation, whereas P. kautskyi show as-
cendant modulation in the first half and descendant in
the second half of the call. Phyllodytes kautskyi, P. lu-
teolus, and P. melanomystax are currently assigned to
the P. luteolus species group (sensu Faivovich et al.,
2005; unchanged in Frost ef al., 2006).

According to the original description, Scinax
agilis is related with S. berthae (Cruz and Peixoto,
1983). Faivovich (2002) included S. berthae and

S. agilis in the S. catharinae species group. The sam-
ple of the advertisement call of S. berthae available
on commercial cassette tape (Straneck et al., 1990)
revealed different acoustical parameters from the ad-
vertisement call of S. agilis. The advertisement call
of S. agilis differ from S. berthae by presenting two
different notes (one single note in S. berthae), longer
call duration (x=0.051s in S. berthae), and higher
dominant frequency (5.60-7.88 kHz in S. agilis and
4.33-4.833 kHz in S. berthae).

The advertisement call of Scinax auratus was pre-
viously described by Bokermann (1969), from the
type locality, the Municipality of Santa Inés, State
of Bahia, Brazil. The acoustic parameters are simi-
lar to those presented by Bokermann (1969), but the
author indicates three harmonics with higher inten-
sity, without determining the dominant frequency
accurately. Scinax auratus is similar to S. crospedo-
spilus (A. Lutz, 1925), S. cuspidatus (A. Lutz, 1925)
and S. alter (B. Lutz, 1973) with respect to many
morphological features (Lutz, 1973; Duellman and
Wiens 1992), including tadpole morphology (Alves
et al., 2004). However, the call duration of S. au-
ratus (0.15-0.16 s) is longer than in S. cuspidatus
(0.12-0.15 s; Pombal et al., 1995) and shorter than in
S. alter (0.38-2.07 s; Pombal et al., 1995) and S. cro-
spedospilus (0.25-0.32 s; Heyer et al,, 1990). The
number of notes in S. auratus (N =9 notes) is larger
than in S. alter, S. cuspidatus (one single note in both
species; Pombal et al., 1995), and S. crospedospilus
(N =5-7 notes; Heyer et al., 1990). Dominant fre-
quency in S. auratus (4.00-4.34 kHz) is higher than
in S. crospedospilus (1.2-1.5 kHz; Heyer et al., 1990)
and S. cuspidatus (2.32-2.37 kHz; Haddad et al.,
2005), and lower than in S. alter (4.78-4.95 kHz;
Haddad et al., 2005).

According to Pombal and Bastos (2003), mul-
tipulsed notes are widespread in the genus Scinax,
with vocalizations of the Scinax ruber species group
(sensu Duellman and Wiens, 1992) characterized by
pulsed structure, and vocalizations of the Scinax cath-
arinae species group (sensu Duellman and Wiens,
1992) characterized by short notes, sometimes with
harmonic structure. In a review of the genus Scinax,
Faivovich (2002) recognized the Scinax catharinae
and Scinax ruber clades. The later includes all mem-
bers of the former S. ruber species group, all repre-
sentatives of the Scinax rostratus species group and
some representatives of the S. staufferi species group
(sensu Duellman and Wiens, 1992). Subsequently,
Faivovich et al., (2005) recognized the Scinax catha-
rinae and Scinax perpusillus species groups within
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the Scinax catharinae clade, and Scinax rostratus and
Scinax uruguayus species groups within the Scinax
ruber clade. However, species of the Scinax ruber and
Scinax staufferi groups (sensu Duellman and Wiens,
1992), including S. auratus, were not assigned to any
species group. Thus, the distinction between the spe-
cies groups of Scinax presented in Pombal and Bas-
tos (2003) does not agree with the current taxonomic
proposal (Faivovich ez al. 2005), but could provide
insights to future studies with more inclusive clades
of the genus.

REsumo

Sdo descritos os cantos de antincio de Dendrop-
sophus branneri, Phyllodytes melanomystax e Scinax
agilis e apresentadas novas informagdes sobre o can-
to de antincio de Scinax auratus. E descrito também
o canto territorial de P. melanomystax. Sao apresenta-
dos espectrogramas, sonogramas e oscilogramas das
vocaliza¢des. As vocalizagdes foram gravadas nos
Municipios de Camagari, Elisio Medrado, Feira de
Santana e Mata de Sao Jodo, Estado da Bahia, Brasil.
A partir das caracteristicas dos cantos de antincio des-
tas espécies, discutimos alguns aspectos relacionados
a sua taxonomia.
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